1
M. El-Sharkawy, J. Hesketh, and H. Muramoto 2 I N a previous paper (5), there were no measurable differences in photosynthetic rates among varieties within Gossypium hirsutum L. and Gossypium barbadense L. In the present study, 24 additional species of Gossypium and two species within the same family, the Malvaceae, were studied in an effort to evaluate variation in photosynthetic rate within a genus and a family of species. In the species of Gossypium, rate of leaf area development was also studied. This is one of several papers in a series on basic plant physiological aspects of methodology for selecting more efficient plants.
MATERIALS AND METHODS
Species of Gossypium were gtown in an equal mixture of soil, peat, and perlite in pots in a glass greenhouse during the winter months and outside during May and June for laboratory studies. For the field studies, species were started in the greenhouse in peat pots on April 8 and the seedlings were transplanted to the field April 24. The species used are listed in Table 1 . Most of the seed of these species were collected from plants growing in the species garden at Iguala, Mexico.
All species of the B, C, D, and E genome groups and the two species G. tomentosum and G. herbaceum var. africanum are perennial xerophytic shrubs occurring naturally in the arid regions of the tropics and subtropics. All other species in Table 1 are members of the cultivated cottons. G. hirsutiim, G. barbadense, and G. tomentosum are tetraploids with a chromosome number of 2n = 4x = 52; whereas all other species are diploids with 26 somatic chromosomes.
With the exception of methods of handling leaves in the laboratory for some species as discussed below, the techniques of measuring leaf photosynthetic rates in the laboratory and the field are described in a previous paper (5). Leaf areas per plant were determined with plants that were space planted 3 feet apart. Determinations were stopped when plants of similar leaf area in a nearby cotton field with normal space planting of 1 foot had begun to shade one another, or competition for light among plants had begun. With 1-foot spacing light competition among plants would have started much sooner in sunflower and the efficient grasses than cotton.
RESULTS AND DISCUSSION
In Table 1 , photosynthetic rates (P or the mean, P) of leaves are listed in the first 4 columns, and P of cotyledons are listed in the last column. The fourth column presents P values obtained under the most optimum conditions available; the first 3 columns represent attempts to measure this P under less than optimum conditions. With one exception, P max or P + s.e. in the laboratory (columns 1 and 2) approach P inthe field (column 4), the exception being with G. gossypiodes. With this species, many measurements were made in the laboratory on potted plants 1 Journal paper number 925, Agricultural Experiment Station, grown inside and outside the greenhou approached that of plants grown in the ing columns 1 and 4 in Table 1 , it is ap on greenhouse plants of all species were compared to field plants. When the po moved to the outside of the greenhouse, P pare columns 1 and 2); this is especially e sutum and G. barbadense. The plants in were in the south side, thus ensuring expo light day after day. Apparently these spec in the greenhouse, develop a shade type under relatively intense sunlight. Many m obtained on many plants during the win P values were always low. El-Sharkawy a made reference to this phenomenon in a r A similar differential in P is seen when G. 
